Mass Spectroscopy
N 3 -Methylxanthine and melamine analytes were purchased from TCI and Sigma-Aldrich, respectively. N 3 -Octadecylxanthine was prepared as described in ref.
1 Saturated solutions were prepared from both analytes in hot water using a bath sonicator for 10 min. The saturated solutions, containing 0.5% formic acid, were measured first separately, then a 50:50 (v/v) mixture of them.
All mass spectrometric measurements were performed on a Waters Q-TOF Premier spectrometer (Waters, Milford, Massachusetts, USA) equipped with a built-in electrospray ion source. A high voltage of ca. 3000 V was used in the ion source. The instrument was scanned in the normal MS mode over the mass range 50-990 with a scan time of 2 s. In case of MS/MS measurements collision energy was set from 5 to 2 eV. Argon was used as collision gas; gas flow was 
NMR
NMR spectra were recorded with a Varian Unity INOVA 600 MHz instrument equipped with a reverse probe. Appropriate amounts of X and M were weighted and added into NMR tubes. DMSOd 6 was added to each tube to obtain a 5.3 mM overall composition. Each sample was heated at 353.0 K in the instrument probe and allowed 20 min for dissolution and equilibration before acquiring the spectrum. All measurements were run in duplicate.
S5
Modified Job's plot 2 constructed from 1 H NMR experiments, confirm the existence of a X/M aggregate with 3:1 stoichiometry. corrections as proposed by Grimme. 7 This approach has been shown to yield excellent structures and energies for multiply-hydrogen bonded DNA-base oligomers. 8 The other reason for including dispersion corrections in the calculations is that, in this way, the new results can have a direct comparison to our previous 3-methylxanthine quadruplex calculations.
8-9
Equilibrium structures were optimized using analytical gradient techniques and all energy minima except the two largest (12 and 9 units) ones were verified through vibrational analysis. 10 In those cases where it was necessary the presence of a surface was taken into account by planar restraint.
The overall bond energy ΔE bond is made up of two major components [Eq.
(1)]:
The deformation energy ΔE def is the amount of energy required to deform the individual monomer molecule from its equilibrium structure in the gas phase to the geometry that it acquires in the supramolecular complex. The interaction energy ΔE int corresponds to the energy change when the geometrically deformed molecules are associated to form the optimized structure. ADF does not provide total energies, i.e., energies with respect to all nuclei and electrons separated at infinite distance). Instead, it yields energies with respect to separate fragments where default fragments are spherical spin-restricted individual atoms. Note that energy differences with respect to this atomic Figure S8 . Optimized H-bond distances (in Å, yellow numbers) and angles (in degree, cyan numbers) of the basic surface motif M 3 X' 9 and the calculated subsystems (MX' 3 , X' 3 , M 3 X' 3 , M 3 X' 6 ) in the interaction of melamine (M) and N 3 -methylxanthine (X'). All the calculations were performed in C 3h symmetry, except structure B where the optimization leads to a non-symmetric structure very close to a C 3h symmetric geometry(see main text). Figure S9 . Optimized H-bond distances (in Å, yellow numbers) and angles (in degree, cyan numbers) of hexameric melamine (M 6 ) in C 6h (left) and C 3i (right) symmetry. Figure S10 . The three optimized reference dimer structures M 2 (top), MX' (middle) and X' 2 (bottom) with optimal H-bond distances (in Å, yellow numbers) and angles (in degree, cyan).
